Pre-admission clinics (PAC) are now well-established in most hospitals. However, there have been few studies examining the efficacy of PACs in minimising day of surgery cancellations due to anaesthetic reasons.
Anaesthetic pre-admission clinics (PAC) have been in operation for over 20 years and have gained global acceptance as a routine method for optimising patients' medical conditions prior to surgery and therefore minimising surgery cancellations and improving hospital efficiency [1] [2] [3] [4] [5] [6] . The change in traditional anaesthetic assessment, from the day before surgery to outpatient evaluation in a PAC, has generally been shown to result in increased patient satisfaction 2, 7 and a reduction in the average hospital length-of-stay 1, [8] [9] [10] . Despite these results, there have been comparatively few studies assessing the actual efficacy of PACs in assessing a patient's fitness for surgery.
Obviously there can be numerous reasons why a patient's surgery is cancelled, and most studies have found that surgical reasons, such as overbooked theatre lists or cases taking longer than expected, constitute by far the main reasons [11] [12] [13] . While 'anaesthetic' causes are less common, as a specialty we should be striving to keep these as infrequent as possible. The PAC should assist in this area.
The aim of this study was to assess the efficacy of our PAC in determining patients' medical fitness for elective surgery, by identifying the number of patients who, after having been assessed as fit for anaesthesia at the PAC, were subsequently cancelled on the day of surgery for anaesthetic reasons. A further analysis of the reasons for cancellation was also performed. We were most interested in determining how many surgery cancellations could be termed 'preventable', that is to say, had existing processes and instructions been followed, the cancellation would most likely not have occurred.
METHODS
A retrospective investigation study of cancelled surgical procedures at a major metropolitan tertiary referral hospital (420 beds, 12 operating theatres) for a four-year period from 2004 was conducted. Ethics approval was provided by the Harbour Human Research Ethics Committee of Northern Sydney Central Coast Health (approval number 0907-177M).
Patients were enrolled only if they satisfied three criteria. First, they were elective surgical patients who had attended our PAC. Second, they had been assessed by anaesthetic staff in the PAC as being 'fit to proceed to surgery' and lastly, their surgery was cancelled on the proposed operation date (after the patient had been admitted to hospital) because of what was classified as 'anaesthetic reasons'. ' Anaesthetic reasons' were defined as any case where the anaesthetist deemed it unsafe to administer a general anaesthetic. Cardiothoracic and neurosurgery patients were excluded from the study; all other surgical specialties were included.
The process of selecting elective patients for the PAC is outlined in Figure 1 . All patients who attend the PAC are seen by a surgical resident, pharmacist, registered nurse and either an anaesthetic registrar or consultant anaesthetist who has the final determination as to whether the patient is fit for surgery or whether further investigation is warranted. All patients are given verbal and written instructions regarding perioperative fasting and the pharmacist gives specific instruction as to the perioperative changes in medication, which are usually reinforced by the anaesthetist. Ideally, patients are seen two weeks or longer prior to their scheduled operation in order to undertake any further investigations that may be warranted. In reality, however, the time frame is highly variable, with some patients only being seen one to two days prior to surgery.
In order to study reasons for patient cancellation, it was decided to design a series of cancellation subheadings that would allow for the categorisation of responses. These are detailed in Table 1 .
RESulTS
During the four-year study period, there were 11,640 surgery cancellations entered into the operating theatre database of which approximately half were emergency surgery. The most common reasons for surgery cancellation were overbooked lists, more urgent cases and patient factors such as 'patient not attending hospital' or 'no longer requiring surgery'. A total of 532 (4.6%) cancellations were coded as being due to anaesthetic reasons. However, the vast majority of these were emergency cases. On detailed examination, 58 patients (0.50%) satisfied the inclusion criteria for entry into the study, that is, elective surgical patients who had been to the PAC and subsequently had their surgery cancelled on the day of surgery. The characteristics of these patients are summarised in Table 2 .
During the study period, 12,537 patients attended the PAC with an average of 3134 per year. Approximately 67% of patients were assessed by an anaesthetic registrar or provisional fellow and 33% by a consultant anaesthetist. There was a total of 270 (2.2%) referrals to specialists, with cardiology (200, 74%) being the most common specialty. The median number of days between PAC assessment and the day of surgery was five, although the range (1-83) was very large. Given that there were 58 cancellations due to anaesthetic reasons from a sample population of 12,537 PAC patients, the overall cancellation rate of all PAC attending patients during the study period was determined as 0.46%. There were 16 cases whose cancellation was determined as being potentially preventable (patient or system error=28%). Non-preventable (misadventure) causes accounted for 19 patient cases (33%). Twelve patients (21%) were cancelled as a result of clinical disagreement (i.e. assessed as being fit for surgery by the PAC anaesthetist, but determined as unfit by the attending anaesthetists on the day) and six patients (10%) were cancelled as a result of clinical deterioration of a known condition (e.g. hypertension or atrial fibrillation) between PAC assessment and day of surgery. For five patients (9%), the cause of cancellation could not be determined from the patient records. These data are summarised in Table 3 .
Of those with preventable reasons for cancellation, six (10%) were due to incorrect use of medications (primarily failure to cease anti-coagulant or antiplatelet agents), five (9%) were due to failure to follow fasting instructions and four (7%) were due to the lack of follow-up on laboratory tests reported as abnormal (usually coagulation studies).
When this study was commenced, it was originally hoped that it would be possible to examine patient cancellations from 2004-2010, which would have provided a larger database. However, while records from the PAC were available for this period, operating theatre management changed their method of classifying cancellations from 2009. In addition to this, there was a gap of eight months where no data had been entered into the hospital's database with regard to patient cancellations. For these reasons, it was necessary to restrict the study period.
DISCuSSION
The anaesthetic PAC is now an important part of the patient's anaesthetic and surgical process. It has been shown to be well-accepted by patients 2,7 and both improve nonattendance on the day of surgery 9 and reduce patient anxiety 2, 14 . The aim of the study was to determine the cancellation rate of PACassessed patients and to determine whether this figure could be further reduced. Clearly, the repercussions of cancellation of surgery can be significant. The patient has undergone fasting and may have had to take leave from work, organise childcare and so on. Costs to the patient can include time lost from employment, travel arrangements and emotional distress. Not surprisingly, numerous studies have shown that patients experience significant negative feelings after their surgery is cancelled, and there are significant hospital costs associated with surgery In our study, the most common reasons for anaesthetic surgery cancellation were classed as nonpreventable (33%) and included events such as upper respiratory tract infections or unspecified illness. Of patients who were cancelled because of potentially preventable reasons, there were clear trends. Despite having been given verbal and written advice concerning fasting and medication management, failure of patients to adhere to these instructions was common, accounting for 19% of all anaesthetic cancellations. Of the four patients whose laboratory investigations were not adequately followed up, three attended the PAC on a Friday for scheduled surgery on the following Monday. This may have contributed to a failure follow-up, as results became available over the weekend but no medical staff were available to check the results. However, since 2006, an improved method to follow-up pathology tests has been instituted. There is still no failsafe method in our institution to check pathology results over the weekend.
Twelve cancellations were attributable to a disagreement over the patients' fitness for surgery between the PAC anaesthetist and the anaesthetist on the day of surgery. This accounts for less than 0.1% of all patients seen in the PAC, suggesting a high level of clinical agreement between anaesthetists. Of these 12 cases, almost all were due to disagreement in three areas: the definition of 'acceptable' hypertension, the degree of impairment due to mild symptomatic cardiac failure that was acceptable and patients with chronic airways disease. Data on agreement from other studies have been conflicting. One Canadian study demonstrated lack of agreement among anaesthetists who were presented with preoperative assessment scenarios 20 , while another study that looked at surgery cancellations found no instances of clinical disagreement 2 .
The third group of cancellations (six patients, 10%) were determined as being due to the clinical deterioration of a known medical condition between the time of PAC and surgery. Of these cases, three had progression of a respiratory illness and three had exacerbations of known cardiovascular conditions. This suggests that there needs to be a balance of allowing enough time between PAC and surgery to stabilise medical problems, while at the same time not having such a gap as to allow significant changes in the patients' condition. The results of this study suggest that a gap of five to eight days between PAC and day of surgery may be the optimal time to assess patients with chronic (but variable) medical conditions. Day of surgery cancellation rates vary between studies as they depend on many factors such as definition of cancellations, sample size and study design. The study by Asimakopoulos et al 21 found a cancellation rate of approximately 3.3%, while Fischer 3 reported rates as low as 0.21%. The overall anaesthetic cancellation rate found in our study was 0.46%, which equates to a day of surgery cancellation rate of less than one in 200 patients. While this is certainly an acceptable result, 34 cancellations were potentially preventable, suggesting that if issues concerning this group were fully addressed, further improvements in the PAC could reduce the cancellation rate to as low as 0.27%.
In conclusion, anaesthetic reasons for day of surgery cancellation in elective surgical patients constitute a small percentage of total cancellations. In our study, a significant number of patients were cancelled due to unavoidable reasons, such as respiratory tract infections. It is unlikely that any PAC system will be able to avoid this type of cancellation. It is reassuring to find that the level of clinical disagreement as to patients' fitness for anaesthesia between the PAC and attending anaesthetist was low. One area that remains problematic is the management of clinical deterioration in a patient with chronic disease between the time of PAC assessment and surgery. The risk of this occurring is obviously greater as the length of time between the two presentations increases.
The results of this study suggest that the PAC generally performs very well in minimising surgical cancellations, although there is still scope to reduce this even further by implementing or improving current guidelines. Suggestions for improvement include ensuring that fasting guidelines are absolutely clear and the ramifications of failing to follow them are highlighted, that unambiguous written instructions regarding perioperative medication management are given to the patient and a failsafe method to check pathology results is implemented.
